Although most of sacral perineural cysts are asymptomatic, some may produce symptoms. Specific radicular pain may be due to distortion, compression, or stretching of nerve root by a space occupying cyst. We report a rare case of S1 radiculopathy caused by sacral perineural cyst accompanying disc herniation. The patient underwent a microscopic discectomy at L5-S1 level. However, the patient's symptoms did not improved. The hypesthesia persisted, as did the right leg pain. Cyst-subarachnoid shunt was set to decompress nerve root and to equalize the cerebrospinal fluid pressure between the cephalad thecal sac and cyst. Immediately after surgery, the patient had no leg pain. After 6 months, the patient still remained free of leg pain.
INTRODUCTION
Sacral perineural cysts, also called Tarlov cysts, were first described by Tarlov in 1938 as an incidental finding at autopsy and were later classified as Type II meningeal cysts by Nabors et al. 12, 16) They are lesions of the nerve root on the extradural components in the sacral region. The cysts arise at the junction of the dorsal ganglion and the posterior nerve root and develop between the endoneurium and perineurium. Most of the cysts are asymptomatic and are found incidentally during computed tomographic (CT) or magnetic resonance imaging (MRI) examination for other reasons. Approximately below 1% of sacral perineural cysts become large and cause symptoms related to local compression 6) . We report a rare case of radiculopathy caused by sacral perineural cyst accompanying disc herniation.
CASE REPORT
A 31-year-old woman presented with a 3 year history of low back pain and right lower extremity pain. Walking, standing, sitting, coughing, and sneezing worsened the symptoms, whereas the recumbent position relieved the symptoms. Neurologic examination revealed hypesthesia on the right leg from the buttock to sole of the foot. The straight leg raising test was positive (60˚/free). MRI indicated marked disc herniation at L5-S1 level and space-occupying lesion in the sacrum at S1-S3 (Fig.1A, B) . Myelography showed large filling defect at L5-S1 disc level and filling of the cyst on the right side that was clearly seen 7 minutes after intrathecal injection of omnipaque (Fig. 1C) . After neuroradiologic investigation, it was determined that the space occupying lesion was an asymptomatic sacral perineural cyst and the symptoms were rather caused by disc herniation. Therefore, the patient underwent a microscopic discectomy at L5-S1 level. During surgery, sacral perineural cyst left untreated. However, the patient's symptoms were not improved. The hypesthesia persisted, as did the right leg pain. The pain was severe while sitting, whereas, in the recumbent position, the patient was comfortable. Bilateral L5-S1 interlaminar spaces were fenestrated by excising the yellow ligament. The L5 lamina connecting the L4-L5 supraspinous and interspinous ligaments was reflected cephalad, and the S1 lamina was removed more caudally. The cephalad thecal sac and sacral cyst were exposed. The thecal sac was opened at L5 and the cyst wall at S1 with minimal incision. After drainage of cystic fluid, a cyst-subarachnoid shunt tube (ventricular catheter 14 cm Codman ® USA) was inserted to equalize the cerebrospinal fluid (CSF) pressure between the cephalad thecal sac and the cyst. The shunt tube was fixed to the inner aspect of the cyst wall by an 8-0 nylon suture (Fig. 2) . Immediately after the operation, the patient had no pain in his right leg and hypesthesia decreased in severity. An MRI 3 months after the surgery showed a radiologically detectable decrease in the size of the cyst (Fig. 3) . Six months after surgery, she remained free of right leg pain.
DISCUSSION
Perineural cysts occur most frequently at the sacral level. Sacral perineural cyst, so-called Tarlov cyst, was first decribed by Tarlov in 1938 16) . Sacral perineural cysts usually occur on the extradural components of sacrococcygeal nerve roots at the junction of dorsal root ganglion and posterior nerve roots and arise between the endoneurium and perineurium. Sacral perineural cysts seldom become symptomatic 1, 5, 6) . Irrespective of the exact causes of the sacral cyst, the hydrostatic and pulsatile forces of CSF are considered to be responsible for the growth of the cysts and their symptoms 1, 2) . It has been postulated that pressure on the adjacent sensitive tissue, such as the periosteum and the joint capsule, may cause local pain. Specific radicular pain may be the result of distortion, compression, or stretching of the nerve root by the spaceoccupying character of cyst 4) . When the cysts are large enough to compress the ventral root, motor deficits may occur. Symptoms of sacral perineural cysts include local low back pain, sacral nerve root pain (sciatic pain), leg numbness, leg weakness, neurogenic claudication, and bladder dysfunction 5, 13) . Symptoms can be exacerbated by changes of the posture, coughing, valsalva maneuvers, standing, lifting, and climbing stairs, all of which tend to increase the CSF pressure. The symptoms can be relieved by recumbence. These phenomenon can be explained by the ball-valve mechanism. Because of the rarity and unclear pathogenesis and pathophysiology of these cysts, there has been no definite consensus on the optimal treatment of symptomatic sacral perineural cysts. Surgical options include only simple decompressive laminectomy, both cyst and nerve root resection, incision and drainage of the cyst with imbrication of the redundant nerve root sheath, lumboperitoneal CSF shunting, and closure of the communication of the cyst with the dural sac [6] [7] [8] [9] 12, 14) . However, simple decompression alone has proven not to be successful and cyst and nerve root resection may result in a neurological aggravation, and it is difficult to obtain watertight closure of the nerve root sleeve [8] [9] [10] . In 2001, Morio et al. 11) reported favorable result of the surgical placement of a cyst-subarachnoid shunt to equalize pressure within the spinal subarachnoid space and the cystic cavity. Assuming there is a slit-like aperture functioning as a check-valve, pressure waves would enhance the enlargement of the cyst. Surgical strategies that include decreasing the CSF pressure of the cephalad thecal sac using a lumboperitoneal shunt 15) , closing the cyst-subarachnoid communication 3) and equalizing the CSF pressure between the cephalad thecal sac and the cyst are considered to be appropriate. We performed cyst-subarachnoid shunt and obtained satisfactory result. The cyst-subarachnoid shunt may be a valuable alternative. During the follow-up, no complications were encountered, such as a shunt malfunction, infection, or CSF leakage. However, careful long term follow-up will be necessary.
CONCLUSION
Sacral perineural cyst may be a rare cause, but should be considered in the differential diagnosis of radiculopathy especially in case of accompanying lumbar disc herniation. Careful history taking is essential to choose appropriate treatment. 
